Background: Gradual instead of abrupt increases in workload favour a more physiological response in terms of hemodynamic and gas exchange parameters. Therefore, we sought to determine whether myocardial ischemia is attenuated with a ramp compared to a standard Bruce exercise protocol in patients with coronary artery disease (CAD). Methods: We compared ischemic parameters on the Bruce protocol with an individualized ergocycle ramp protocol in 18 men with documented CAD ( 70% stenosis) and a reproducible ischemic ECG exercise test. These 2 symptom-limited tests were performed in random order 2 weeks apart. Oxygen consumption (VO2), ischemic threshold [systolic blood pressure x heart rate (RPP) at 1 mm ST-segment depression], and maximum ST-segment depression corresponding to the highest RPP common to the 2 tests (AdjSTmax) were determined. Results: While all subjects showed ischemia on the treadmill, 6/18 did not on the ergocycle. However, ischemic threshold was higher on the ramp than the Bruce protocol (23 420 ± 5 732 vs 20 018 ± 3 542 bpm•min -1 •mmHg; P=0.007). Peak RPP was higher during the ramp than with the Bruce protocol (28 492 ± 6 450 vs 25 519 ± 6 067 bpm•min -1 •mmHg, respectively; P=0.02), despite similar peak VO2 (25.59 ± 5.05 vs 26.39 ± 4.65 mlO2•kg -1 •min -1 , respectively; P=0.6). AdjSTmax was less on the ramp than the Bruce protocol (-1.2 ± 0.9 vs -1.9 ± 0.7 mm; P=0.003). Conclusion: Exercise-induced myocardial ischemia is markedly attenuated on the more gradually increasing workload of the individualized ramp ergocycle compared with the standard Bruce treadmill protocol. This effect is unexplained by energy expenditure (VO2) or myocardial work (RPP) and is consistent with a "warm-up" ischemic mechanism. The more gradually increasing workload of the ramp ergocycle protocol may have favoured a "warm-up" ischemic effect despite achieving higher RPP than the Bruce protocol treadmill suggesting it may be physiologically preferable for exercise prescription in patients with CAD.
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Role of Functional Indicators in the Multifactorial Pathologies in Cardiopulmonary Rehabilitatiion
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Background:
Patients in cardiopulmonary rehabilitation often complain of exercise intolerance. While ventilatory limitation is often present, other factors are also important: cardiovascular deconditioning, respiratory muscle dysfunction, gas exchange abnormalities and ventricular dysfunction. Methods: Forty patients, hospitalized for a consecutive 6 month-period, with persistent exercise intolerance due to cardiopulmonary pathologies were included. 90% were COPD II to IV GOLD stage; 5% had chronic cardiac decompensation; 5% had undergone surgery for coronary bypass and/or cardiac valve prosthesis. Patients were excluded who were clinically unstable, unable to cooperate correctly, had arrythmia due to atrial fibrillation and/or receiving beta-blocking therapy. We have, furthermore, measured parameters of ventilatory dysfunction (ventilatory reserve, dynamic inspiratory capacity), the parameters of cardiovascular limitation (peak heart rate and recovery heart rate at the first minute), parametes of respiratory muscles dysfunction (maximal inspiratory pressure and at the end of the 6 min walking test Background: In chronic obstructive pulmonary disease (COPD), leg muscle blood flow may be compromised during dynamic exercise due to the competing influence of respiratory muscle work for available cardiac output. This study examined the flow demand limits of skeletal muscle flow in varying muscle mass recruitment. It employed one leg knee extension (1L-KE) and two-leg knee extension (2L-KE) to examine the mass-specific work rates at which peripheral circulatory function may become compromised due to elevated respiratory demands. Methods: Three male COPD patients (70 ± 5 yr; FEV1 /FVC = 42 ± 11%) and two aged-controls (74 ± 1 yr; FEV1/FVC = 76 ± 5%) completed three sets of 7-minute steady state 1L-KE and 2L-KE at 20, 40 and 65% (SS20%; SS40%; SS65%) of previously determined ergometer-specific peak power, separated by rest periods of 15 min. Leg muscle blood flow (BF) was determined using pulsed Doppler sonography of the femoral artery during incremental exercise loads and post-exercise. ECG, blood pressure, ventilatory parameters and VO2 were obtained continuously, and dye dilution cardiac output was measured at rest and during exercise. Results: Preliminary data showed that, for each exercise intensity, the required VO2 is similar in both groups. However, the workloads in COPD are between 60% and 82% of the control group workloads. During 1L-KE and 2L-KE, BF is consistently higher in COPD compared to controls. For 1L-KE, the increase in BF from rest (mean ± SD in ml/min; COPD vs controls) are SS20%: 763 ± 244 vs 105 ± 34; SS40%: 1157 ± 597 vs 310 ± 97; SS65%: 1493 ± 348 vs 424 ± 45. BF relative to workload is at least 3-fold higher in COPD compared to controls for all exercise intensities. Conclusions: These data suggest that mean muscle blood flow may not be compromised during kneeextensor exercise in COPD patients, and ongoing data will clarify whether this is a compensatory response to altered peripheral muscle metabolic function.
